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(54) SCANNING OPTICAL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a scanning 
optical system capable of suppressing the change of 
interval of scanning lines to be small even when the 
system is applied to a multibeam scanning optical 
system while suppressing the generation of a 
curvature of field in the sub-scanning direction. 
SOLUTION: A divergent light beam emitted from a 
multi-point light emitting__semiconductor-lasentO is 
made to be a parallel light beam by a collimator lens 
1 1 and made incident on the reflection plane 14a of a 
polygon mirror 14 as a deflector through a cylindrical 
lens 12 having a positive power in the sub-scanning 
direction. The laser beam reflected/deflected by the 
polygon mirror 14 is converged through a scanning 
lens 20 and a compensating lens 30 and forms plural 
stops for scanning a scanning objective surface 40 in 
the main scanning direction. The power distribution of 
the lens surface 21a of a first lens 21 composed as 
an anamorphic surface and the lens surface 30a of a 

compensating lens 30 in the sub-scanning direction has an effect for compensating the 
curvature of field in the sub-scanning direction and, consequently, the compensating effect 
of curvature of field is distributed to the lens surfaces 21a, 30a in this example. 
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31.150 


6 


oo 




15.000 


1. 78569 


9 


-699. 100 




7 


-218. 650 


oo 


120. 000 




[0 0 4 


5] 




8 


-733. 600 


28.500 


5.000 


1. 48617 


ims] 






9 


-733. 600 




77. 350 






K 


A4 


[0 0 4 0] 








4 


2.8 


1. 060E-6 



HA43. 0° 
d 
4.000 
94.500 
50.000 
7.000 
2.000 
15.000 
110.000 
5. 000 
87. 450 



n 

1. 51072 



1. 48617 



1. 78569 



1. 48617 



[*6] 



A6 A8 
1.950E-10 1.030E-14 
5 0.8 -7.790E-7 1. 140E-11 1.460E-14 
8 0. 0 2. 440E-8 -1. 050E-12 2. 020E-17 

[0 0 4 6] «IEfl§U>X3 OOU>XI3 0 a Si, ± 

Wt03c^^??3feS**ftW4 OffiO^^J[p]^31. 150mmgtn 
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-W: El© S -£?t W t -L Tj£;e £ as 0 

[ o o 4 7 ] a 1 2 n» nmm a «t ajfeaet^ 
swa. {O^m.^mmittirixT^iro nam© 

«jSKJ:#ilf, ift»teKg**ffi»ifi*/hS<«J;<.o 
[0 0 4 81 

mmms] mi 3 it, mmw^^^^^it^^ 
^S:^m^>mmm, mi Ait^mm^n^mMm 

KU 2/;i/U>X 1 2 <t *)5£4*fftW4 0ffi<7>«j$;£^ 
i'o '^if&#"j 5 "Cii , H 2 U >'X 2 2<Dw >'X jgj 2 2a 

*MEfflU>X3 0^U>Xffi3 0 a (»8B)#««h- 

<DU>XM2 la, 2 1 b($4E ® 5 M) {i BIKWf^ 
II 2 U>X2 2^I/>XM2 2b(*7ffl)t 
?SIEfflU>X3 0^l/>XS3 0 b (^9ffl)f±^ffit?* 

(*P3Sl«»)*iSl 0i:/?Sft4o 
[0 0 4 9] 
[3E9] 

f=200.0iran ;£2E<fI 300mm Hfc43.0 B 

W## ry rz d n 

1 oo 50.000 4.000 1.51072 

2 oo - 94.500 

3 oo - 50.000 

4 -110.240 - 7.000 1.48617 

5 -70.930 - 2.000 

6 316.190 1000.000 15.000 1.78569 

7 7871.000 - 110.000 

8 -617.240 31.150 5.000 1.48617 

9 -617.240 - 81.090 
[0 0 5 0] 

[Si 0] 

mmn k a4 a6 as 

4 2.8 -1. 395E-6 -1. 700E-10 7. 710E-14 

5 0. 8 -8. 980E-7 -2. 370E-10 -2. 075E-14 
8 0. 0 2. 140E-8 4. 910E-13 -5. 840E-17 

[0051] mmmu>X3 o<ou>xm3 o a ± 

4&£^£^^S*tSlffi4 0ffl^^T[p]tc3L ISOmmffiix 

[oo52] Hi5ii, mmmscom^zx^M^it^ 



-2) o 

[0 0 5 3] 

[^J&WI 6 ] B16I1, mMM6tzfrfr&M&yt¥&<7> 

"C*& 0 mi ltt. Htfe«l6^^&jfeS*^*0->U 
> K'J ^;vu>X 1 2 X *)M&*t$Lffi4 0m<r>fltf&i:7F 
ir a ^iS^!)6-Cfi, *11/>X2 1 coi/>X®2 1 a 
(IS 4 B) tffiiEffl V>X3 0fiOjfeaEW>X2 0ffl^U> 
Xffi3 0 a (S8i)^«h-'J y ?Mt LTM? 
ixti/^o S fc^ m 1 1/>X2 1 <£>l/>Xffi2 1 b (f& 
5M)«Elte**f§;4^H, fjl 2 U >X 2 2 <D V >Xffi 
2 2a (g6I)lim fg2 U>X2 2<7)1/>XI2 2 

v / *tc i-i tjz: \ u -VrfcTT- ca 1 n /A /T>v 1 . - , «-7* 7*T7 O A u / r\ 

ft, ##B«»(#Rffi«»)ttSl 2K*S*i* 0 
[0 0 5 4] 
[Si 1] 

f =200. 0mm 300mm BA43.0* 

B#-*§ ry rz d n 

1 oo 50.000 4.000 1.51072 

2 oo - 94.500 

3 oo - 50.000 

4 -129.560 -80.000 7.000 1.48617 

5 -91.620 - 2.000 

6 oo - 15. 000 1. 78569 

7 -233.590 - 110.000 

8 -585. 840 30. 350 5. 000 1. 48617 

9 -585.840 - 86.700 
[0 0 5 5] 

[Sir- 2] 

ffi#^ K A4 A6 A8 

4 2. 8 -4. 820E-6 2. 700E-10 -3. 030E-15 

5 0.8 -3.020E-7 9. 670E-11 3.320E-14 
8 0. 0 2. 700E-8 -5. 220E-13 -1. 170E-17 

[0 0 5 6] $11/>X2 1 1 a fcfc. JtfB 

t<D3c*frh#V 7- 1 4fflfl^*|pIfrC80.000mmBt 

-^T, ?fi!EfflU>X3 0OU>Xffl3 0 afi. ±ffi^S 
5?^3iEW*ffl 4 0 «cO^fp[^30. 350mmffi^fcfaE-C 

10 0 5 7] ai8tt, mtmetDm&Kx&M&yt*? 
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[0 0 5 8] 

[%mmi\ mi 9wu &mt7 tzfrfr&M&yt^&n 

±7fc3t#|fiJ*>StWBk H2 0tt*oBJjfe3t*ip]fi0i{iWH 
■e&£ 0 Si 3ti, ltMWl7^^75^^S7t^OvU 
> KU*;l/U>Xl 2 <fc *)^3StW*®4 OlliJOfllJffiS:^ 
1~o $ztkM7X-l±. ^ 1 U>X2 1 <sow>XB2 1 b 
(® 51) hffi!Effl^>X3 0co^U>X2 0{i<7>W> 

Xffi3 0 a (msm)t^^h-') y?Mt LTM? 

Jitv^o ttz^ Ml U>X2 1 <£>U>XH2 1 a (H 
4ffi)«±EIteW»*#3*ffi, *21/>X220U>XI 
2 2a (i6ffi)ti¥E SI2 U>X2 20P>Xffl2 2 
b(»7ffi)i:MIEfflU>X3 0Ol/>XI3 0b(f9 



UU / -»vj\ (±1| V. Crj'aJo ZfY*^ U±4 , 



ft *«I«ft(*RSH«»)liSl 4£^$ft;& e 
[0 0 5 9] 



[Si 3] 
f =200. Omm 

ry 
oo 

CO 

oo 
-122. 200 
-93. 310 
oo 

-210. 300 



-646. 180 
-646. 180 



300mm 
r z 
50.000 



-95.940 



30.600 



H^43. 0° 
d 
4.000 
94.500 
50.000 
7. 000 
2.000 
15.000 
110.000 
5. 000 
87. 470 



n 

1. 51072 



1. 48617 



1. 78569 



1. 48617 



[0 0 6 0] 
[Si 4] 

H#*l K A4 A6 , A8 

4 2.8 -9.504E-7 2. 770E-10 1. 990E-15 

5 0.8 -6.907E-7 6. 670E-11 2.440E-14 
8 0. 0 2. 374E-8 -8. 595E-13 9. 595E-18 

[0 0 6 1 ] ilI/>X21 (DU>Xm2 1 bfi. ±fS 



tfm2i/^a2i< 0. 5 ; 



[0 0 6 5 ] 



t<D&*frh#V =f> ^ 7 - 1 4liiJ<7>^[^tC95.940mmffll 

MiEfflU>X3 0^W>XM3 0 aii, ±fi£co^: 
S>S**i*ffi 4 0 ffl^ft £30. 600mm8tftfcfifi-C 

*w t sit k^h-*- * io]Wit ^ptf * new 

10 0 6 21 H2 1H, 7 ^«^tc j; £ jtJBt^ 

*0(A)iIifttt^, (B)±j63t*|pj, 9J*SE*|n|^>« 

'W o 

[0 0 6 3 ] ar^Sl 5 fi. ^SfflU>X(c^A?fu 

ftjt&^y - t^cD/^^y^t t^-fo Mi u>X2 l 
<z>p>XK2 l b(®5 tD^T^^ev^ 

J&RI2. 7ti. -1. 0< ^alo/^mlo< 1 . 0 *** 
(2)*}fS?t LTi5*K f&2 U>X2 2 <75V>XB2 2 b 

cm 7ffl)^T^ j &7>f y ?mx%>z>%mm?> 

-2. 0 < <£a2o/<^m2o< 0. 9 —(3) 

[0 0 6 4] m 1 U>X2 1 <£>UVXffi2 1 a(|4I) 
&Ti-*:y<4 v 9M-?*>2>%1fcM K 6 Si.. 
-0. 1< tfmli/tf ali< 0. 9 —(4) 
imtzLX&t), m2 UVX2 2 OU>Xffi2 2a(| 



6 IB) tf* 



W ?mx£>&^MM4 . 5 Si, 



1. 5<^5m2i/^a2i 
[Si 5] 



•(5) 



fg5® 
* 7ffi 
^6ffi 

H4ffi 
^5® 



0 m 

-3. 998E-3 
5. 145E-3 
3. 593E-3 
0.000 
2. 485E-3 

-3. 752E-3 
5.210E-3 



4 a 
-1.222E-2 

0.000 

0.000 
-2.553E-3 

7. 857E-4 
-6. 077E-3 

5.067E-3 



4> m/ 4 a 
0. 327 



^ a/ <l> m 
3.055 
0.000 
0.000 



0.000 
3.163 
0.617 
1.028 



[0 0 6 6 ] 

tf, BJ*3lE*lRlo«ffi« ttfiIE»**7S3iyfll'>Xifjt 



0.316 
1.620 
0.973 
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im i ] ^.(o^m^mmm 1 tc^^^^^^^i 

[0 2 ] l o^4^^BJ*S^ftofiij®0 

[113] mnmi (DM^^oiAmmtm^ 

[0 4] ^^MO^ifiW2 



[(HI 3] £^S&§/JO*ifc0!l5 Crt^SfeiHfc^SftO 

[014] ^JfcflfJ 5 O*3fet¥*^BJ^S#|pJ0>fflM 

[HI 5] *M^J5^^4*^^(A)itiatt^. 

[HI 6] i05IWO||J6WI6tc^&jfe3B*^o 
±^S^fp] 0 -C * h o 

0"C&£o 

[0 18] ^SfiW6 0jfe*36^0(A)ili»ttK^ 



[0 6] KJfe^iJ 2 Oj63E*^*0( A) iSIRttK^ 

[07] ^<o^<o%mm?> tzfrfr&M&yt^&oz. 
[0 8 ] mmm 3 ojfe**^*oBJ*£#fao«aEi 

[0 9] HJfcW 3 0***^*0(A)E«te^., 
(B)±jfe**fpl, BJjfe**|oIO*ffi»ft, (C)jfe*l|(0 

[0 10] io^co^ifef0 4 Ktf^&jtfijfc^tf) 

[0ii] HJfcffii 4 ^i^^oiij^^fa^ira 
0-e&& o 

[012] *is^ij4 cD^it¥&<v(A)mmmm, 



[0 19] Z(0§&Wo9ZffiM7 itzfrfr&M&lt^&o 

[020] mmm 7 <03tsej6^*<oBJ*s*rniofflffi 
[021] mmm7 (OM&ft¥&<v(A)w.m±m^ 

(B)±jfe**|pj. BJ**^|nIO*ffi»ft, (C 

g|^t777T^^)o 

1 0 ^^l&3t*i»#u— 

12 y'J> K V *;vu vX 

1 4 =r> S 7r 

2 0 jfeftfflV>X 
2 1 $11/>X 

2 2 |2 1/>X 

3 0 «IE^V>X 



4 0 M&ttMil 



[0 1] 
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14a 



r Z\ 22 s 



21a 




2Tb 



2a 



22b 



30a7 30b 40 
l 30 



[05] 



n^p — 

- Jr 21 



20 




21b 



22a 



22b 



30"a7 30b 
l 30 



40 
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[13] 



75.0 



o.o 



-mo 



LA 



-0.40 0 0.40 



«»(«o (B) 

150.0 r ----y--^- r " r 

75.0 ; i -L-. 



0.0 ^ 



-150.0 - 
-4.0 



0 4-0 



ftttCm) (C) 

150.0 r— 



.Wife* 
-150.0 

-0. 050 0 0- 050 



[dU] 



[B7] 




22b 



[IS 8] 




40 



30b 



14, 



7 



14a 



20_ 
1 22" 




21a ( 22a 22b 
21b 



30a C T* ; Iob 40 
{ 30 



[mil] 



20 

14^ 5^2? 



[014] 



Ua 2,a 21 ^2a22b 



3oT^30b 
30 



40 



14j 



7 

14a 



20 
fT2? 



21a r c 22a " D < 30 
21b 



30aJ 30b 40 
30 ~ 
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[16] 



ftSCm) (A) **» (B) (C) 




[H9] 



150.0 , 



75iO ! 



(A) 



-75. o r 



-150.0 

-0.40 



^1 



ISO. Or — 



75.0 !-—"«- 



-75-0 



(B) 



-I 



150.0 



T5.0 



(O 



0.0 



-75.0 



i 



-A- 



: : — Xto : 
— *-J— — -iRft n - — J 



0 4.0 



. -150.0 

-O.050 0 



...i.J 



0.050 



[HI 7] 



[120] 



14a 




30a"4^3, 
f 30 



30b 



40 



7 



14a 



20 




21a [ 22a 22 b 
21b 



3or4^ob 

l 30 



40 
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[HI 0] 




[112] 
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[H 1 3] [116] 
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[H18] 



150.0. 



75-0 



(A) 



-75.0 



-150.0 

-0. 40 0 0. 40 



a&ono (B) 
tso.o ^ V ~ T 



**G») (C) 
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-150.0 -—--^ -t 
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